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Write a balanced equation for the dissolution of Mn(ClO,), in water.

Complete the following table.

Formula Systematic Name

FeCl;%H,0

ammonium carbonate

K>Cr,0O;

lead(IV) oxide

The first step in the preparation of lead fromits ore (gdena, PbS) involves roagting the ore.
2PbS(s) + 30,(g) ® 2SO,(g) + 2PhO(s). Cdculate the standard enthapy change for
this reaction.

Dataa  DH PbS(s) = —-98.3 kJmol™ DHe PbO(s) =-219.0 kImol™
DHe SO4(g) = —296.8 kJmol™

DH° =

Briefly explain how addition of a solution of a large cation can result in the coagulation of a
colloid.

Draw the Lewis structure for carbonyl chloride, COCl,.
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The sugar stachyose isfound in the seeds of severa leguminous plants. A solution

containing 100 mg of this compound in 10.0 mL of water has an osmotic pressure of 0.351
atmosphere at 285 K. Calculate the molar mass of stachyose.

Answer:

A component of the buffering action in blood plasmais due to the hydrogencarbonate ion /
carbonic acid equilibrium. The hydrogencarbonate ion concentration in a sample of blood
plasmawas found to be 0.0230 M. Cadculate the concentration of carbonic acid in this
sampleif itspH is7.30 a 37 °C. The pK,of H,COzis6.10 at 37 °C.

Answer:

Write equations to show what hagppens to a buffer solution containing equimolar amounts of
HPO,* and H,PO4~ , when (a) H;O" is added, (b) OH" is added.

@

(b)
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The hydrolysis of table sugar (sucrose) occurs by the following overdl reaction.
CiH2Ou(ag) + HO() ®  CeHiOs(ag) + CeHi10s(aq)

(sucrose) (glucose) (fructose)
A nutritiona biochemist studied the kinetics of the process and obtained the following deta.
sucrose (M) time (hours)

0.501 0

0.451 0.50
0.404 1.00
0.363 1.50
0.267 3.00

Thereaction isfirst order with respect to sucrose.
(8) Use the above data to determine the rate constant and the haf-life of the reaction.

k= ty=

(b) How long does it take to hydrolyse 75% of the sucrose?

Answer:

(c) Other studies have shown that this reaction is actually second order, but appearsto
follow first order kinetics. (Such areaction istermed a pseudo first order reaction.)
Suggest areason for this gpparent first order behaviour.
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Complete the following table.

STARTING MATERIAL

REAGENT/CONDITIONS

CONSTITUTIONAL
FORMULA(S) OF MAJOR
ORGANIC PRODUCT(S)

: O_|
o ,
e Y\/\ D”mﬁe:aOH
o)
CHj;
c /
N
/ﬁ( \CHS
O
0]
H9C0 OCH; H / H,0
2
\></ heet

)7

Br, in CCl, solvent

KszzO7 / HzSO4

/\/\(OH

4

Cold dilute NaOH
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The structure of dAMP, anucleotide
important in DNA synthesis, is shown
ontheright. Hydrolyssof dAMP by
heeting in 3 M HCI produces adenine
and b-D-2-deoxyribofuranose.

NH,
N—_~
0 {
o |l N J
oO—P— o N
o

OH

Give the conditutiona formula of
b -D-2-deoxyribofuranose.

b-D-2-Deoxyribofuranoseisin
equilibrium with ancther cydlic
furanose. Give the Structure and
name of this sugar.

Name:

Give the gructure of adenine and the Structure of one tautomer of adenine.

adenine

tautomer
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The structure of the amino acid lysineis COH
shown on the right.

HN NH,
lysne

The pK, vaues of lysine are 2.18 (a-COOH), 8.95 (a-NHs"), 10.79 (dechain). Givethe
structures of the predominant species present in awater solution of lysine at pH 2.18 and
pH 13.00.

pH 2.18 pH 13.00

Give the condtitutiona formula of the dipeptide Lys-Lys as the zwitterion.

Give the condtitutiond formula of (E)-1-bromo-2-pentene.

Name the following compound.

OH
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Organic compounds may be readily separated in the laboratory by extraction methods gﬂark

using acid-base chemigtry. Complete the following flowsheet by showing the condtitutiona 6
formulas of dl species that will be present in the agueous and organic phases and hence
show how a mixture of naphthdene,  2-hydroxyngphthdene  and

2-phenylethylamine could be separated.

A~ | OH NH,
‘O N X

1. Dissolvein ether
2. Add 5% NaOH solution

laqueous layer lether layer
lAdd 3 M HCl
Add 3M HCI
agueous layer ether layer
v
filter
Add 3 M NaOH

lsolid lfiltrae Add ether

laqueous layer laher layer
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Numerical Data

Physical constants
Planck congtant =h = 6.626 " 10 Js
Speed of light invacuum=c=2.998 " 10° ms*
Avogadro congtant = N, =6.022° 10 mai™
|dedl gasconstant =R =8.314 JK™ mol™
=0.08206 L atm K™ mol™

Conversion factors

1nm= 10°m 1L=103n?
1kJ=10%J 1mL=103L
1mg=1023g 1Hz=1s"

Acid ionisation constants
H;PO, pK, 1=2.15 pPKg 2=7.20 pPK, 3=12.38

Useful equations

E=hn=hc/l | =h/mu
DG = DH - TDS
p =iMRT
pH =—og[H"] pOH = -og[OH] pH + pOH = 14
Henderson-Hassdlba ch equation: pH = pK, + log([conj base]/[acid])
For first order integrated rate law: IN[A]o — IN[A]; = kt
ty=1n2/k

A periodic tableisprinted on the other side of this data sheet.
Atomic weightsareincluded in the periodic table.



